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REMARKS 



Introductory Comments : 

Claims 1-22 were examined in the Office Action under reply and stand rejected under (1) 
35 U.S.C. 35 U.S.C. §1 12, second paragraph (claim 22); (2) 35 U.S.C. §102 (claims 1, 2, 4-9, 
12-15, 21 and 22; (3) 35 U.S.C. §103(a) (claims 1-22); and (4) the judicially created doctrine of 
obviousness-type double patenting (claims 1-11 and 17-22). These rejections are believed to be 
overcome for reasons discussed below. 

Overview of the Above Amendments : 

Claims 21 and 22 have been canceled. Cancellation of these claims is made without 
prejudice, without intent to abandon any originally claimed subject matter, and without intent to 
acquiesce in any rejection of record. Applicants reserve the right to bring the canceled claims 
again in a related application. 

The Double Patenting Rejections : 

The claims stand variously rejected under the judicially created doctrine of obviousness- 
type double patenting over: (1) claims 1-25 of U.S. Patent No. 5,858,351 (claims 1-11 and 17- 
20); (2) claims 1-24 of U.S. Patent No. 6,325,998 (claims 1-11 and 17-20): (3) claims 1-15 and 
18-34 of U.S. Patent No. 5,846,528 (claims 1-1 1 and 17-22); (4) claims 1-13 of U.S. Patent No. 
6,335,011 (claims 1-10 and 17-20); and (5) claims 3 and 5 of U.S. Patent No. 5,952,313 (claim 
22). 

Applicants have canceled claims 21 and 22, rendering the obviousness-type double 
patenting rejection over the '313 patent moot. Applicants will consider the propriety of filing a 
Terminal Disclaimer over the remaining patents upon an indication of allowable subject matter. 

Rejection Under 35 U.S.C. $112, Second Paragraph : 

Claim 22 was rejected under 35 U.S.C. §112, second paragraph as indefinite. Claim 22 
has been canceled. Accordingly, this rejection no longer applies. Withdrawal thereof is 
respectfully requested. 
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Rejections Under 35 U.S.C. §102 : 

Claims 21 and 22 were rejected under 35 U.S.C. §102(b) as anticipated by U.S. Patent 
No. 5,252,479 to Srivastava ("Srivastava"). Claim 22 was also rejected under 35 U.S.C. § 102(e) 
over Carter et al. Claims 21 and 22 have been canceled. Thus, these bases for rejection have 
been rendered moot. 

Claims 1, 2, 4-9, 12-15 and 22 were rejected under 35 U.S.C. §102(a) as anticipated by 
Podsakoff et al. (November 15, 1995) Blood 86(10, Suppl 1):4004 ("Podsakoff et al"). The 
Examiner alleges Podsakoff "qualifies as prior art as the authorship of the paper differs from the 
inventive entity of the instant application." However, applicants submit that claims are indeed 
, patentable over this publication. 

In particular, the inventors of the present application, Podsakoff, Kessler, Byrne and 
Kurtzman, are coauthors on Podsakoff et al. and the relevant portions of Podsakoff et al. describe 
applicants' own work. To evidence this, applicants are submitting a Declaration of Inventors, 
pursuant to In re Katz, attesting to the fact that the noninventor coauthors on Podsakoff et al. did 
not conceive of the subject matter claimed. Thus, this basis for rejection has been overcome. 
-Withdrawal thereof is respectfully requested. 

Rejections Under 35 U.S.C. $ 103(a) : 

Claims 1, 2, 5, 9-13, 16, 18 and 20-22 were rejected under 35 U.S.C. §103(a) as 

unpatentable over Hamamori et al. (1994) Human Gene Ther. 5:1349-1356 ("Hamamori") 

in view of Srivastava. The Office alleges that Hamamori "teaches the transfection of skeletal 

myoblasts with a plasmid erythropoietin and the administration of the transfected cells in vivo to 

a mouse resulting in the expression of therapeutic levels of erythropoietin." Office Action, page 

1 1 . The Examiner correctly notes that Hamamori fails to teach the delivery of recombinant AAV 

virions to myoblasts. However, Srivastava is cited for "teaching the transduction of host cells 

with an AAV virion encoding erythropoietin." Office Action, page 11. The Office concludes: 

Thus, based on the advantages of using AAV over a non-integrating 
plasmid, vector, it would have been prima facie obvious to the skilled 
artisan to substitute the AAV virion encoding EPO for the plasmid 
encoding EPO in the methods taught by Hamamori et al. Further, based 
on the successful use of the AAV virions to transduce cells and express 
proteins taught by Srivastava, the skilled artisan would have had a 
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reasonable expectation of success in transducing myoblasts and 
expressing therapeutic levels of EPO in vitro and in vivo using AAV 
virions encoding EPO. 



Office Action, page 1 1 . However, applicants respectfully disagree that the stated combination 
renders the claims obvious. . 

It is well settled that prima facie obviousness can only be established if the following 
three basic criteria are met: (1) there must be some suggestion or motivation to modify the 
references, or to combine reference teachings; (2) there must be a reasonable expectation of 
success (for the modification and/or combination); and (3) the prior art reference(s) must teach or 
.suggest all the claim limitations. MPEP §2143. Further, the teaching or suggestion to make the 
claimed combination and the reasonable expectation of success must both be found in the prior 
art and not based on Applicant's disclosure. In re Vaeck, 20 USPQ2d 1438 (Fed. Cir. 1991). 
The Office has not satisfied these criteria. 

In particular, the present claims relate to recombinant AAV-mediated gene delivery to 
muscle cells and tissues. Neither of Srivastava or Hamamori, either alone or in combination, 
teach or suggest applicants' claimed methods and certainly do not provide a reasonable 
expectation of successful delivery of a gene of interest to a muscle cell or tissue using 
recombinant AAV virions. Moreover, there is absolutely no suggestion or motivation to modify 
the cited art to arrive at applicants' claimed invention.. 

Hamamori delivers plasmid DNA to cultured myoblasts in vitro. However, plasmid- 
mediated transfection of cells is in no way analogous to AAV-mediated transfection. As shown 
in the present application, AAV-mediated DNA delivery is an eloquent and sophisticated system 
that results in efficient and long-term expression of the delivered gene in vivo. In fact, it is 
known in the art that plasmid-mediated transfection of muscle cells in vivo is inefficient. Thus, 
one of skill in the art would not extrapolate the teachings in Hamamori to AAV vector systems. 
No conclusions can be drawn based on the ability of Hamamori 's plasmid delivery systems to 
transform cultured myoblasts. 

Srivastava fails to provide the missing link. Srivastava does not transduce cells 
analogous to muscle. Rather, as explained in Example 1, bone marrow cells were infected in 
vitro with recombinant AAV-Neo virions and examined to determine whether the AAV genome 
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exhibited site-specific integration. Similarly, Example 3 describes an experiment where isolated 
human hematopoietic stem cells were infected with recombinant AAV virions encoding a Neo 
gene. Neither of these examples provides any expectation of success for using AAV virions to 
deliver genes to muscle cells either in vitro or in vivo, and provides absolutely no expectation 
that such delivery could result in a therapeutic benefit in vivo, as claimed in rejected claims 18 
and 20. The fact that AAV might be a more desirable system in which to provide recombinant 
virions is simply not enough to support the stated obviousness rejection. Therefore, in making 
the present rejection, it appears that the Office is applying an impermissible "obvious to try" 
standard which is not a proper basis for a rejection under 35 U.S.C. §103. See, e.g., In re Dow 
.Chemical, 5 USPQ2d 1529 (Fed. Cir. 1988); In re O'Farrell, 1 USPQ2d 1673 (Fed. Cir. 1988). 
As explained in In re Deuel, 34 USPQ2d 1210, 1217 (Fed. Cir. 1995): "A general incentive does 
not make obvious a particular result, nor does the existence of techniques by which those efforts 
can be carried out." 

Applicants submit, therefore, that the rejection of the claims over the stated combination 
is improper. Reconsideration and withdrawal of the rejection is earnestly solicited. 

Claims 1, 2, 5, 6, 8-14 and 16-22 were rejected under 35 U.S.C. §103(a) as being 
unpatentable over Tripathy et al. (1994) Proc. Natl Acad. Sci. USA 91:11557-11561 
("Tripathy") in view of Srivastava. The Office asserts Tripathy teaches ex vivo and in vivo 
methods of delivering therapeutic levels of EPO to mice, for treating anemia using either 
myoblasts transduced ex vivo with an adenovirus encoding EPO or directly injecting muscle with 
a recombinant adenovirus encoding EPO. The Examiner notes that Tripathy fails to teach the 
use of recombinant AAV virions in the methods described therein. The Office cites Srivastava 
as "teaching the transduction of host cells with an AAV virion encoding erythropoietin." Office 
Action, page 12. The Office argues: 



Thus, based on the advantages of using AAV over a non-integrating 
adenovirus, it would have been prima facie obvious to the skilled artisan 
to substitute the AAV virion encoding EPO for the plasmid encoding 
EPO in the methods taught by Tripathy et al. Further, based on the 
successful use of the AAV virions to transduce cells and express proteins 
taught by Srivastava, the skilled artisan would have had a reasonable 
expectation of success in transducing myoblasts and expressing 
therapeutic levels of EPO in vitro and in vivo using AAV virions 
encoding EPO. 
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Office Action, pages 12-13, bridging paragraph. However, as with the combination above, the 
present combination fails to render the claims obvious. 

Tripathy's delivery of adenoviral vectors does not equate to applicants' recited methods. 
The disclosure in Tripathy that adenoviral vectors can be used to transfer EPO does not provide 
the requisite expectation of success for modifying Srivastava to arrive at applicants' recited 
methods and transduced muscle cells. As explained above, Srivastava merely describes in vitro 
transfection of bone marrow cells and hematopoietic stem cells using recombinant AAV-Neo 
virions. Tripathy's use of adenoviral vectors does not provide any reasonable expectation that 
another, totally different vector system could be used. This is because the two systems are based 
9 upon two completely different organisms. These viruses share little, if anything, in common. 
For example, the viruses belong to different taxonomic families - adenovirus is an Adenoviridae, 
while AAV is a Parvoviridae. Furthermore, adenovirus is a double-stranded DNA virus, while 
AAV is a single-stranded DNA virus. Additionally, the adenoviral and AAV genomes are 
comprised of wholly different genes. Moreover, adenovirus is self-replicating, while AAV 
requires a helper virus to replicate. Thus, just because a gene can be packaged in an adenoviral 
system and delivered to muscle, does not mean the same gene can be packaged in recombinant 
AAV virions for successful delivery. 

Both of the above combinations appear to be premised on the Office's misconception that 
successful gene transfer with one type of vector (e.g., an adenovirus vector, or plasmid DNA) 
would provide a reasonable expectation of success for transfer with another type of delivery 
system (e.g., an AAV virion). As evident from the discussion above, this is simply not the case. 

Based on the foregoing, applicants respectfully request withdrawal of these rejections 
under 35 U.S.C. § 103(a). 

Claims 1, 3, 4, 7-9, 12 and 15 were rejected under 35 U.S.C. §103(a) over U.S. Patent 
No. 6,162,796 to Kaplitt et al. ("Kaplitt") in view of Srivastava. Applicants submit that as with 
those rejections above, the Office has failed to present a prima facie case of obviousness. 
Nevertheless, in an effort to hasten prosecution, applicants are providing the accompanying 
Declaration Pursuant to 37 C.F.R. 1.131 ("the Rule 131 Declaration"). The Rule 131 Declaration 
shows that Kaplitt is not properly citable art against the present claims. Particularly, as 
explained in the Rule 131 Declaration, Podsakoff et al., which describes applicants' work, 
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was provided to the publishers prior to September 27, 1995, the filing date of Kaplitt. Thus, the 
work described in Podsakoff et al. predates Kaplitt. Podsakoff et al. shows the successful 
production of the recombinant AAV vectors AAV-CMVLacZ and AAV-CMVhIL-2. AAV- 
CMVLacZ was delivered to cardiomyocytes in vitro and was also administered directly into the 
heart. Both modes of delivery resulted in expression of 0-galactosidase. Delivery of AAV- 
CMVLacZ into skeletal muscle also resulted in /3-galactosidase expression. Podsakoff et al. also 
demonstrates successful administration of AAV-CMVhIL-2 to mouse myoblasts in vitro. 
Accordingly, applicants have successfully antedated Kaplitt et al. and this basis for rejection has 
been overcome. Withdrawal thereof is respectfully requested. 



CONCLUSION 

Applicants respectfully submit that the claims define an invention that is patentable over 
the art and that complies with the requirements of 35 U.S.C. §112. Accordingly, allowance is 
believed to be in order and an early notification to that effect would be appreciated. 

If the Examiner notes any further matters which she believes may be resolved by a 
telephone interview, she is encouraged to contact the undersigned by telephone at 650-843-5000. 



Dated: 




Respectfully submitted, 




Roberta L. Robins 
Reg. No. 33,208 
Attorney for Applicants 



Cooley Godward LLP 
Five Palo Alto Square 
3000 El Camino Real 
Palo Alto, CA 94306-2155 
Telephone: 650-843-5000 
Facsimile: 650-857-0663 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



Claims 21 and 22 have been canceled. 
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CURRENTLY PENDING CLAIMS 

1. A method of delivering a selected gene to a muscle cell or tissue, said method 
comprising: 

(a) providing a recombinant adeno-associated virus (AAV) virion which comprises an 
AAV vector, said AAV vector comprising said selected gene operably linked to control elements 
capable of directing the in vivo transcription and translation of said selected gene; and 

(b) introducing said recombinant AAV virion into said muscle cell or tissue. 

2. The method of claim 1, wherein said muscle cell or tissue is derived from skeletal 

muscle. 

3. The method of claim 1, wherein said muscle cell or tissue is derived from smooth 

muscle. 

4. The method of claim 1, wherein said muscle cell or tissue is derived from cardiac 
muscle. 

5. The method of claim 1, wherein said muscle cell is a skeletal myoblast. 

6. The method of claim 1, wherein said muscle cell is a skeletal myocyte. 

7. The method of claim 1, wherein said muscle cell is a cardiomyocyte. 

8. The method of claim 1, wherein said recombinant AAV virion is introduced into said 
muscle cell in vivo. 

9. The method of claim 1, wherein said recombinant AAV virion is introduced into said 
muscle cell in vitro. 



r 



637478 vl /PA 
DNVQ0H.DOC 



- 10- 



ft No: AVIG-009/10US 
USSN: 10/092,454 
PATENT 

10. The method of claim 1, wherein said selected gene encodes a therapeutic protein. 

1 1 . The method of claim 10, wherein said protein is erythropoietin. 

12. A muscle cell or tissue transduced with a recombinant AAV virion which comprises 
an AAV vector, said AAV vector comprising a selected gene operably linked to control elements 
capable of directing the in vivo transcription and translation of said selected gene. 

13. The muscle cell of claim 12, wherein said cell is a skeletal myoblast. 

14. The muscle cell of claim 12, wherein said cell is a skeletal myocyte. 

15. The muscle cell of claim 12, wherein said cell is a cardiomyocyte. 

16. The muscle cell of claim 12, wherein said selected gene encodes erythropoietin. 

17. A method of treating an acquired or inherited disease in a mammalian subject 
comprising introducing into a muscle cell or tissue of said subject a therapeutically effective 
amount of a pharmaceutical composition which comprises (a) a pharmaceutically acceptable 
excipient; and (b) recombinant AAV virions, wherein said recombinant AAV virions comprise 
an AAV vector, said AAV vector comprising a selected gene operably linked to control elements 
capable of directing the transcription and translation of said selected gene when present in said 
subject, wherein said introducing is done in vivo. 

18. A method of treating an acquired or inherited disease in a mammalian subject 
comprising: 

(a) introducing a recombinant AAV virion into a muscle cell or tissue in vitro to produce 
a transduced muscle cell, wherein said recombinant AAV virion comprises an AAV vector, said 
AAV vector comprising a selected gene operably linked to control elements capable of directing 
the transcription and translation of said selected gene when present in said subject; and 
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(b) administering to said subject a therapeutically effective amount of a composition 
comprising a pharmaceutically acceptable excipient and the transduced muscle cells from step 
(a). 



19. A method for delivering a therapeutically effective amount of a protein systemically 
to a mammalian subject comprising introducing into a muscle cell or tissue of said subject a 
pharmaceutical composition which comprises (a) a pharmaceutically acceptable excipient; and 
(b) recombinant AAV virions, wherein said recombinant AAV virions comprise an AAV vector, 
said AAV vector comprising a selected gene operably linked to control elements capable of 
directing the transcription and translation of said selected gene when present in said subject, 
wherein said introducing is done in vivo. 

20. A method for delivering a therapeutically effective amount of a protein systemically 
to a mammalian subject comprising: 

(a) introducing a recombinant AAV virion into a muscle cell or tissue in vitro to produce 
a transduced muscle cell, wherein said recombinant AAV virion comprises an AAV vector, said 
AAV vector comprising a selected gene operably linked to control elements capable of directing 
the transcription and translation of said selected gene when present in said subject; and 

(b) administering to said subject a therapeutically effective amount of a composition 
comprising a pharmaceutically acceptable excipient and the transduced muscle cells from step 
(a). 
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